in Europe. H. capsulatum occurs in the soil of endemic areas, especially those contaminated with bird and bat droppings [1] . Phylogenetic studies of H. capsulatum have identified at least eight clades, which correspond to different geographic regions [2] . The African clade includes those isolates previously classed as H. capsulatum var. duboisii as well as those classed as H. capsulatum var. capsulatum and H. capsulatum var. farciminosum.
Over 95% of healthy people who are exposed to a low inoculum of H. capsulatum conidia will remain asymptomatic [3] . Those immunocompetent patients that do develop symptoms, most commonly present with acute pulmonary histoplasmosis, a 'flu-like' illness. Exposure to a high level of H. capsulatum conidia in healthy people will cause symptomatic disease in 50Á100% of them [3] . Patients who have pre-existing lung damage may develop chronic pulmonary histoplasmosis. This form is difficult to distinguish from tuberculosis and presents with recurrent pulmonary symptoms, progressive fibrosis and cavitation. Disseminated histoplasmosis usually occurs at the extremes of age or in patients who have cell-mediated immune deficiencies, including AIDS, lymphoma or patients who are receiving immunosuppressive therapy [4] . Reactivation of disease many years after primary infection may occur in patients who become immunosuppressed or even in apparently normal hosts, due to the intracellular survival of H. capsulatum in the reticuloendothelial system. Antifungal therapy is mandatory for disseminated disease, followed by lifelong maintenance therapy in patients with cellular immunodeficiency. However, discontinuation of maintenance therapy in patients with AIDS responding to antiretrovirals is under discussion [5] .
Most reported cases of histoplasmosis in Europe are in immigrants or people returning from highly endemic areas [6] . However, there have been reports of cases in patients who have not travelled outside their country of origin, namely patients from the UK and Italy [7, 8] .
Prior to the present survey, there have been 8 cases of histoplasmosis in Italians that are believed to be autochthonous.
In March 1997, the European Confederation of Medical Mycology convened a working group to study the epidemiology of histoplasmosis in Europe. The aims of the survey were to obtain an overview of the incidence of the disease in Europe, to define where and how the infection was acquired, to determine whether other autochthonous cases had occurred within Europe, the groups at risk, the causative organism, methods by which the infection was diagnosed and what therapy patients received.
Patients and methods
All countries in Europe who are affiliated to the European Confederation of Medical Mycology (ECMM) were invited to participate and those who appointed a national convenor are listed in Table 1 . Specific guidelines on how to collect these data in each country were not provided. A standardized survey form was designed to record data on the risk factors, travel history, signs and symptoms, method of diagnosis and therapy for each subject and was published in the ECMM Newsletter in 1997.
The presence of risk factors to be noted included HIV infection, corticosteroid therapy, malignancy, transplantation, travel to known endemic areas and exposure to possible reservoirs of H. capsulatum. The clinical presentation of the infection, the findings on imaging and the diagnostic methodology (including the use of histology, culture and serology) that resulted in a diagnosis of suspected histoplasmosis were requested. Since DNA detection from clinical samples
had not yet been established as a routine method, molecular methods were not included in the questionnaire. Finally, information on the therapy that the individual received was also requested. The survey form did not collect information about disease outcome.
Cases were reported to the convenor in each country who eliminated identifiers, assigning a country code and a code number for each patient prior to forwarding the data to the European convenor.
The survey was carried out over a 5-year period, with information collected retrospectively from January Table 1 Cases of histoplasmosis in contributing countries occurring during the retrospective (Jan 95ÁDec 97) and prospective (Jan 98ÁDec 99) phases of the survey.
Retrospective
Prospective Total   Germany  23  23  46  Italy  14  8  22  United Kingdom  10  9  19  France  8  2  10  Belgium  1  5  6  Sweden  5  1  6  Switzerland  0  4  4  Austria  1  1  2  Bulgaria  2  0  2  Turkey  1  0  1   Total  65  53  118 Reports from Czech Republic and Hungary were possible cases and had to be excluded. Countries that appointed a national convenor but either had no cases of histoplasmosis or did not submit any data are Denmark, Greece, Israel, The Netherlands, Poland, Portugal, Russia and Spain.
1995 to December 1997 and prospectively from January 1998 to December 1999. The following definitions were used to categorize individuals with histoplasmosis:
. Proven Á H. capsulatum was cultured from or identified in tissue from any site; if isolated from sputum or bronchoalveolar lavage (BAL), patients also had clinical symptoms indicative of pulmonary histoplasmosis. Microscopically detected organisms compatible with H. capsulatum in BAL or sputum without culture were not accepted as proven, due to a possible confusion with small celled yeasts such as Candida glabrata. . Probable Á the individual had a travel history to a known endemic area, the presence of positive serological tests and imaging of the lung revealed lesions consistent with histoplasmosis. . Possible Á the individual had a travel history to a known endemic area and either positive serological tests or imaging of the lung revealed lesions consistent with histoplasmosis.
The following definitions were also used with regard to disease presentation:
. Acute pulmonary Á patients presenting with an acute primary infection after recent exposure to H. capsulatum risk factors. . Chronic pulmonary Á patients who had suffered from the disease for more than 6 months and were still symptomatic. . Pulmonary (incidental finding) Á patients in whom the finding of pulmonary histoplasmosis was incidental after investigations for other diseases, e.g. lung cancer. . Disseminated Á systemic disease occurring at multiple sites. . Localized Á patients who only had localized lesions secondary to trauma without indication of primary pulmonary disease.
Results
Over the 5-year period 128 cases of histoplasmosis were reported from 12 countries ( Table 1 ). Another 8 countries that had appointed a national convenor, either had no cases of histoplasmosis during the study period or did not return survey forms. Only 118 of the 128 cases met the criteria for proven (92 patients) or probable (26 patients) histoplasmosis to be included in this investigation. The majority of cases occurred in males (75%), with half of the individuals in the age range 21Á40 years ( Fig. 1 ). Sixty-two of 118 patients (53%) had disseminated disease, i.e. acute pulmonary infection occurred in 31 (26%), chronic pulmonary in 6 (5%) and localized disease in two patients. For 17 patients the finding that they had histoplasmosis was incidental and occurred after investigations usually for suspected lung cancer. The travel history or country of origin of individuals included West Africa (n015), Central Africa (n 08), Southern Africa (n04), Eastern Africa (n02), ''Africa'' (n 03), North America (n05), Central America (n027), South America (n031), India, Pakistan and Myanmar (n 06), China (n01), South East Asia (n 02) and for 2 patients travel was to ''endemic areas''. For the five individuals whose travel history was either not known or not specified, there is the possibility that they have travelled to endemic areas. However, eight patients had no history of travel outside their country of origin. These individuals were natives of Italy (n 05), Germany (n 01), Turkey (n01) and France (n01). The risk factors for histoplasmosis were varied ( Table  2) . Most individuals had travelled to endemic areas, and whilst there they were exposed to bats and/or had visited caves.
The period between travel to endemic areas and the start of clinical symptoms varied considerably. For 26 individuals (22%), symptoms developed within 2 months of travel and these were considered primary infections. In 36 others (31%), symptoms occurred within 2 months to 5 years of travel. For another 29 patients (25%), symptoms did not occur for at least 5 years after travel and in 27 (including those without history of travel; 23%) the latency period was unknown. For 43% of patients with pulmonary infections, symptoms began within 2 months of travel, and a further 35% of these individuals developed symptoms within 2 months to 5 years. In most of these patients, this represents the acute pulmonary form of infection. However, 41% of those with disseminated disease represented reactivation of histoplasmosis more than 5 years after travel to endemic areas.
HIV-infection was the most important underlying disease (n 043) and 42 of the HIV positive patients had disseminated disease. For those where the CD4 count was known (n 038), 36 had a CD4 count B150 mm (3 . Other underlying diseases or predisposing factors in disseminated disease included chronic obstructive pulmonary disease (COPD; n 02), leukaemia (n 01), liver transplantation (n 01) and SLE (n 01).
Two patients who had localized disease due to the apparent direct inoculation of H. capsulatum secondary to trauma had no associated evidence of systemic disease. In one of these, the patient (a native of Italy) had no history of travel and hence it appears to be an autochthonous case. The second patient was a 29-yearold male from Togo in Africa, who had no underlying disease but a localized infection of the skin at his left shoulder with osteitis. Antibody detection was negative but a large-celled histoplasmosis (previous H. capsulatum var. duboisii) was identified histologically.
The signs and symptoms obviously differed between individuals with pulmonary histoplasmosis and disseminated histoplasmosis. Most common was fever (50% and 52%) in both groups, followed by cough (44%) in individuals with pulmonary disease and weight loss (24%) and skin lesions (23%) in patients with disseminated histoplasmosis. However, most patients had multiple symptoms.
The methods by which the diagnosis of histoplasmosis was made varied considerably among the participating countries (data not shown), as well as with patients with pulmonary and disseminated disease. In many instances more than one method was used to establish the diagnosis (Table 3) . Serological testing included antibody detection by immunodiffusion, complement fixation tests, western blotting and/or antigen testing (one case only) and was carried out in all but two of the countries that contributed cases. Antibody detection contributed to the diagnosis in 27 of the 38 patients with pulmonary disease in whom it was carried out and in 17 of the 27 individuals tested with disseminated disease. Culture and histology were commonly used to diagnose disseminated disease, with positive results found in 71% and 68% of patients, respectively. In 20 of 62 individuals with disseminated disease, the diagnosis was established by culture alone, in 18 others by histology alone and in 24 patients by both culture and histology. The sites from which samples were obtained that subsequently proved positive by culture and histology for patients with disseminated disease are shown in Table 4 .
In contrast, culture and histology were positive in patients with pulmonary disease in 16 and 41% of cases, respectively. In 7 of the cases, the diagnosis was established by culture alone, in 21 by histology alone and by both for 2 patients.
Itraconazole was the most commonly used antifungal being employed in the treatment of 19 patients with pulmonary infections and 43 patients with disseminated disease. However, amphotericin B was also commonly used in disseminated disease (n 033; 53%). Many patients received several different antifungals sequentially, depending on disease control and patient tolerance of the drug. Three patients with disseminated disease received no therapy, either because the correct 
Discussion
This survey aimed to collect and evaluate as many cases as possible of histoplasmosis that occurred in Europe over a 5-year period. However, it should be noted that the results of the survey may be affected by the fact that histoplasmosis is rarely taken into consideration as part of the differential diagnosis in Europe, most infections are self-limiting in immunocompetent hosts and collection and reporting of data depend on the interest of clinicians and microbiologists. In addition to the 118 cases reported here, it is known that others occurred during the survey period but the authors did not submit their data to the ECMM working group [9] . The results presented here do not allow an accurate assessment of the incidence of histoplasmosis in Europe during the survey period but rather reflect the patients' travel habits and ease of access to diagnostic facilities, as well as the index of suspicion for histoplasmosis in the countries that were involved in the survey. The relatively high number of case reports from Germany might be due to a request to over 500 German pathologists to participate in this survey, some of whom sent several reports of incidental finding in lung residues of histoplasmosis.
Several findings seen in this study are already known from epidemiological studies of histoplasmosis in endemic areas [1] . The majority of the cases occurred in males [1] , and this was true for both the pulmonary and disseminated disease. However, this difference is thought to be the result of differential exposure, rather than an innate difference in susceptibility between the sexes. Additionally, the proportion of male patients with disseminated histoplasmosis is due to the high percentage of HIV in these individuals. Similar results were recently reported in reviews on histoplasmosis and cryptococcosis in AIDS patient in Europe [10, 11] . The high number of patients between the ages of 21 and 40 (almost half of the cases in our survey) is comparable with previously reported peaks of acute histoplasmosis in individuals aged 15Á34 [12] . These cases may be due to the patients' participation in outdoor activities through which they were at greater risk of exposure to the fungus. However, a noticeable feature of several patients reported in this survey was that they developed disseminated histoplasmosis as they grew older. This may be as a result of their general failing health and/or diminished immune surveillance. Since most of these elderly patients did not live in endemic areas, they had not developed immunity to the disease. Consequently, the occurrence of histoplasmosis in these patients was probably the result of reactivation of their initial primary infection. Recently, fungal infections have been noted as becoming an increasing problem in older patients [13] . Most risk factors to which patients had been exposed were those known to predispose to histoplasmosis. All but 8 of the patients studied had travelled to or lived in known endemic areas, most frequently in Africa and South America. Visiting caves in endemic areas is an emerging risk factor for exposure to H. capsulatum, especially if carried out without masks. Many of the patients who presented with acute pulmonary disease were cavers who had explored bat infested caves in Cuba [14] or Costa Rica. For 2 patients with disseminated disease, 4 with pulmonary histoplasmosis and 1 with localized disease there was no history of travel to endemic areas nor was any other predisposing factors identified. Since these patients originated from Italy, Germany and Turkey, they seem to have acquired their disease in countries not generally thought to be endemic for histoplasmosis. Another possible, but unlikely explanation is that these patients were exposed to fomites contaminated with the conidia of H. capsulatum from which they contracted the disease. There have been several reports from Italy, mainly from Lombardia and Emilia Romagna, of autochthonous histoplasmosis [15Á19] and H. capsulatum has been recovered from soil [20] and dogs [21] in Italy. A single histologically proven case of histoplasmosis from a Turkish patient has previously been described [22] and H. capsulatum has been isolated from the environment in Turkey [23] . Although autochthonous cases of histoplasmosis have not previously been seen in Germany, fungi highly likely to be H. capsulatum have been detected in histological samples from badgers [24] , suggesting that there might be an environmental reservoir of the fungus. Nevertheless it cannot be excluded that the patient had travelled to Italy. It has been the experience of several authors that patients may deny travel outside their home country when initially interviewed. However, subsequently questioning of these same individuals will find that they had travelled, often years previously. Thus, obtaining a lifelong history from patients is critical.
Obviously, the period of latency between travel to endemic area and development of signs and symptoms of histoplasmosis was different for those patients with pulmonary disease as compared with those with extra pulmonary dissemination. Interestingly, several of the cases of disseminated disease reported from the UK occurred in elderly men who had served in World War II in India and Myanmar (previously Burma). These individuals had been residents of the UK after the war, indicating a latency period in excess of 50 years. Long latency periods have been reported by other groups, e.g. a latency period of 10 years was described in an immunocompetent patient who had previously been resident in Africa [25] . Histoplasmosis occurs in many parts of India [26] and Bangladesh and has been reported in individuals from Myanmar [27] . Since Histoplasma has been isolated from the soil of West Bengal [28] , India and perhaps other adjacent countries, should be regarded as endemic areas.
Although one French patient was notable in having no travel to endemic areas he developed disseminated histoplasmosis after he had received a liver transplant from a donor who had previously resided in an endemic area and probably acquired the disease from the transplanted organ. This has been reported previously with patients contracting the disease from transplanted kidneys [29Á32] and liver [33] .
Signs and symptoms of disease were quite variable, with 9 patients with pulmonary disease being asymptomatic. For asymptomatic individuals, the diagnosis was often made accidentally as a result of screening for cancer by chest X-rays. Similar findings have also been noted in patients with cryptococcomas detected on chest X-ray.
H. capsulatum var. duboisii was reported as the infectious agent in 5 patients with skin, bone or oral lesions, all of whom had either travelled to or were natives of Africa or the Middle East. As previously discussed, a recent analysis of sequence variations of 137 Histoplasma isolates from different geographical areas revealed H. capsulatum was composed of multiple clades and concluded that the assignment of three varieties of H. capsulatum (including H. capsulatum. var. farciminosum in horses and H.capsulatum var duboisii) was not phylogenetically relevant [2] . Currently, the only correlate for the identification of H. capsulatum var duboisii seems to be the histologic detection of large H. capsulatum cells, as reported in five of the patients in this survey. H. capsulatum var capsulatum was found in this survey to be the etiologic agent in 27 of 32 patients who originated from Africa.
In conclusion, this analysis suggests that African patients cannot be assumed per se to be infected with H. capsulatum var. duboisii and should especially not be described as having 'African histoplasmosis'. Ocular histoplasmosis was never noted, even in patients with disseminated disease. Dissemination of H. capsulatum to the eye is rare and the diagnosis of 'presumed ocular histoplasmosis' is unlikely to be related to infection with this organism [34, 35] .
Although serologic studies were helpful, imaging was the most common diagnostic method used in the pulmonary form of the disease. Since the appearance of histoplasmosis on chest X-ray is not always characteristic of the disease, diagnosis requires other forms of evidence. The formation of histoplasmomas, in particular those not yet calcified and in the lower lobes of the lungs, may prompt investigations for lung carcinomas, especially in older patients who were not aware of a previous episode of histoplasmosis. This was the case in several patients in this study who underwent surgery for presumed carcinoma of the lung, only to be diagnosed with histoplasmosis on histological grounds. In such individuals, obtaining a travel history and performing serological investigations for histoplasmosis may prevent unnecessary surgery and provide a diagnosis. Various serological tests are routinely used for diagnosis of histoplasmosis, including immunodiffusion and complement fixation. Western blot and antigen detection are not commercially available in many European countries and those methods that were available differed among the participating countries. For example, Western blot was commonly used due to its increased sensitivity compared to the immunodiffusion in the Consultant Laboratory for H. capsulatum in Germany [36, 37] , but was not employed in other countries. Detection of antibodies against H. capsulatum contributed to the diagnosis in more patients with pulmonary disease than those with disseminated infections. This may be a reflection of the immunological compromise condition of many patients who had disseminated disease in whom antibody production was probably limited. In the latter patients, culture and histological diagnosis was more helpful, correlating with the results from previous studies in which cultures were positive in 50Á85% of patients with disseminated disease [38] . Cultures were most commonly positive from blood in patients with disseminated disease and so it would appear that blood may be an effective means of diagnosing disseminated disease. Unfortunately no questions relative to the specific blood culture systems which contributed to the positive detection of the fungus were included in our survey form. However, the isolator blood culture system has been shown to be more reliable to detect Histoplasma than BACTEC bottles [39] . Obviously in immunocompetent patients who develop acute pulmonary disease it is often not possible to culture the organism and other methods of diagnosis must be employed. The skin test, which has been developed for epidemiological studies, was also a good indicator for the diagnosis of H. capsulatum infection in patients from outside of endemic areas [9, 40, 41] . Unfortunately, this test is no longer commercially available.
While the therapy which patients received varied in Europe, itraconazole was the most widely used drug for both pulmonary and disseminated disease. However, the current IDSA guidelines recommend the use of amphotericin B as first line therapy for severe disseminated disease. Itraconazole is suitable for less severe disseminated disease and mild Á moderate pulmonary disease [42] .
One noticeable finding during the collection of the data was the ease with which it could be obtained varied from country to country. In some countries, it was difficult for the convenor to obtain information about cases because the necessary networks and health surveillance facilities were not in place. This obviously limits the accuracy of the data from these countries and consequently, this survey may not accurately reflect the incidence of histoplasmosis in Europe. As the majority of infections with H. capsulatum in immunocompetent people are usually clinically asymptomatic, we can speculate that thousands of Europeans are infected by H. capsulatum every year by travelling to endemic areas outside of Europe. The occurrence of several autochtonous infections, especially in Southern Europe and European countries with badgers, suggests that continuing the documentation of further case reports of histoplasmosis in Europe is worthwhile.
In conclusion, clinicians as well as pathologists in Europe should be aware of histoplasmosis, especially in immunocompromised patients, organ transplant recipients and in AIDS patients from outside Europe [10] who are not receiving antiretrovirals. Reactivation of disease decades after the primary infection, as well as histoplasmosis acquired due to organ transplantation are striking findings of this survey. Diagnosing an infection as being due to H. capsulatum, e.g. by detection of specific antibodies and documentation of the results for the patient, even in cases of mild, selflimited pulmonary histoplasmosis, might be beneficial, especially if the person becomes immunocompromised later in their life. This may provide subsequent physicians with sufficient information to be able to diagnosis reactivation of the disease. The widespread use of sensitive diagnostic methods, including Western blot for antibody detection in areas not endemic for H. capsulatum, or molecular methods, will improve our ability to diagnose this disease rapidly and reliably and hence improve patient outcome. The creation of a European reference centre able to perform antibody, antigen and PCR diagnosis of this disease would be a possible solution to the variation in methodology and difficulty of diagnosing the disease in individual European countries.
